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mM Poslttm of the Bara»:t.t« 
f&e ftrmt aai figsare^  
fef 3m,i%mmk^ iU^}^ *^0 work©t im. a© aext ree-ojris.,. 
"Uios® fef Qmmt - oa# ta atfolt m& two ia April,, 
1^ * - appear ta of tli© aiffor^ t spooi©# of aa'* 
laria aa4 t&oir j^ ssills saod© of AsoorSii^  to 
Sttff tlSiOj, tli@ saiae atitlfeor® allmiM to wMt is possibly tbe 
mmrnss^ rnm of pl@®ea iatot liay l^ O* 
Aatiiow ta ^ aoral tlmt Ito© gmas was erooted by 
Iras®, lit©.. M mgoM to m® speoifta aaa®,. iaoweirer,: there 
©:ii»ts geffli 4Iffer®ao@ &£' opiaicm, fmt such wori:s as Aetoa aa4 
laswie# (IfMit He^ er aa€ faliaferr© (isas), aat Soaym (1926), 
gi*© orodlt fcir the speoles aaa® to Celli mat Saa Felloe (1891) , 
Oelli ast Saa felloe iJ^ ily IS, IQtl, p* 5^ ) a«ati<»i Ha^ aopro-
tmt& Imme} a»t <?ola^ at.. Gras**, tbas aooreaitiag the geaas 
to iCims® aai the ^ ol©#: to Qm#®!. KTase il8@2} apparmtly 
gate the orefilt to Mm Italian workera»,. for oa page 463 he wrotei 
"^ Ha«iowo-^ tt» ooi«B^ e (golamba lliria Qmsai, Ce-.lli aaA Saa^ l.) 
aat^ ooheitet eloh iror^ heaSea, eto." 
Aa a mtter of faot* Iraae hljwelf -uas ^ e flMt to: employ 
the MBm •oolMiiae for taie j^sasite of the pigeon's 
blooA, la. the A^ ast ftrat a^ ai^ r of Tir@hoir»a"»Arehiir fiir 
h^ese two ptpers w®r© pibllshed with so»@ a4^ tioas ia Central-
blatt far BaQterlologle m& Pa^ l^teakaa^  Vol, IX» 18®1« 
i.lJ^.3:.g.. Urn mm^i *tr mmmsm 
"'lU ^@@9ilSi«liiiybitK B8fflS.l*. 
iSEBiBiggyEt Leti^ el 
E» ^mmMmtrn 
Mm %mm^e%m iiEaiil«. 
®reS3liSS$ J 
fl*. 
S# p6^S^^T%B ©ti## 
S* GNiSihs^ S FSSSSK^ SEBB 
pa1»y.tos^  CNsSl.1 a» 
EaiP^ is#,* 
d&c1bjh.J)k iriffricii, ^•'%' tm liiUll'jf llMfc iJin MffcjiM: miMKiL C % '^k'.^0fc lltllfMll i <fl lltt fl» •  1^13lle*iWle- I^ifi nil ||M-|-Oa Iw F#3y|g9SfS3ig iW*/ »@ m^Wft "HBr #010. f^ ft W§X 
Thii <hf in wri iitiiimi ''T*1li>'IHiiifcji't iiift j8 iffiiii iiii mil'%^••TiiiUfi^a.itfc. 4Nk'jMi^& 4k jftMUM- HdPa^jaBkiaHKMth %im m&Sk WSSgSSH 
-v» nmiXm^ik^ 
••'•- #^''iliilfc^it..iaBrMHiyfe itMimv is iiTiit'ifM iJWilr A Mfc jflT WlMa! iih M» :^%-'aaki%^Mk*daL iMtejalHciiAtMai.JkiMik fT-» .im rfc *lf" Tfh T • • jftf al> •»• CmSWiS IMI F#1#1bI'S a<R® 
yiiia»,i* m^-m 
Mm %iMi Mm. miMas 
'hmm^MismM KesQB SiBS#BBBtS %t tS 
tli*^  a* I^ iii3ii^ .^i sui m# -typ© si)@i5i#s.j|= aiii 
%f« hm mmm^  ^tte® tmrn Im^ m ftea? 
&0#ori:tog <imm% m& Cmroii isto, p.. 4},, m&m 
amt&ors tot mm tfc© fmm.B ®irli©3? ao%©a %m •pBt.msmrljmm {V&amit 
ast tii© pigeoa hf Hear 
bottott ®f aaa® w© wmd "IJlaese lialt 
wmm- iwloag t© th© &&ms aaS m.m l^ 'geraala 
a« It is ttiit® @ifi4®st tliat %h&BB autliurs 
w#r© <i®allttg witk a Sfe«^ roterns, for a llttl© fartl^ r o& fil­
ter paragrapli M tliejr mtat© {immBlMtlm) t "Up to tbis tias© 
©SE^  att^ pts to ^ fcngpfeat tit© half mMms fr«M <m© bird to ttea 
®tii®r a^ tit®-." tfJi#s© facts fit ia mil witM 
mm #©iie«3miag tkm aa«a»3p^ ot®us,. f©r' iafeo-
%i» pamsit® mm net b® traaisaitt«4 by blood iJtoou'* 
Mtirn, *il© "tern® aalaria of mr&liiafam ana 
0®lli) i# r«ii|^  by mis laamot-i, On pa^  6 of 
fla» pibll^ tioii ftramslatioa): "W® fisa i^ itlier amoeba 
aor hmlS mm&m ta sparrt»s ©omiag froa ncfflfnalarial plao®s mar 
ia. pig®CT»' rais®4 Itl^ ifis® is. nm^ maMtxi&l plao®#.." It i« 
plajji ttet tfe#«i! aiitb^ ra aot tlstii^ isb b®tfra«s tfee pawi-
sit® of tl@ Mpsmm md ttmt of th® for thoy refer to 
botit m 5. iteailftnito* 
la tfae first m%@ pablls&@t ia April 1890 tb© Italiaa 
amtbors aeatim tbat p%®oas bacoa© iafectafi wim La^ eraaia 
aftsr tays. Ia tb© mmnA pap®r tbay moatioa Ha^ »33fto©ba 
%mmmx aai ^  aa tb© two spaeiea ia birais-. 
•pyaaeox is a trme mlg^ te, sad it© a€»©a©latur@ bas b©©a fully 
hj {Xm7) aad luff itsm}* Thm paimait® 
"by th@i L* im&lLlmnks' ts tie la^ iojjroteiis paraslt© of 
» ell I Bm. f®lie@ aid mot wmu to m&m tJits 
la,® hm: h&m ^ iatM m% Mhasm.^  ^tmt ratiser gaw 
to «l3sas8i,# la witii 3?©i©tti,.,. 
im&, s«li#€ ttoe' 2a»&pifolj®ii@ 0t botfe sparrow aad 
m® pigecm y, Wrnmrn^.* 
a^ijs® Mmm (1890J split H# D^ ile^ algsr^  preTioasly ap-
plist tQ hiMm geaerallf:* iat® M^ i^ pmrntn speeles for. me hooded 
pif©©«:•• apaiTO*, r©#|>©:0l;iiP©lfg "aad re^ iaed tbe name 
Daai,l@w&y Mm^ A &mm -aad,.. it is elear, pro-
posM "fcli©- .aa» fer t&alJ ©f pig^ oa^ . t&e preseat 
osasidtsrs eolBiam® mlid aame far' the 
Has^ fTO'feiie' p^ s^lt# af t^ e pig©oa, .aad •&© aajs® ek-oald 
'hm 'aeeretit^ d Kjfiis©;, X80O» 
Yector ©f thi# parasite 
ffe& .ser^ at® (l^ Of) promt tMt tJi® irect-csr of H, golmbae 
Bi^ t (Oitatara^  HiptxibQaeidae}^  iTii© 
fl^ y is «asii€S|>olit«a ia its distriteatim, lia-riag M«ai reported 
fr<aa Ewwafie, M&Ttimm. Afriea,. India, South Aiaerioa, aiid the 
.Hiilifpiii® IsMiii®-*- Amm^ iUQ to BiMiopp (lt29),, it first 
r^ «&@€ tfe@ mhixmm &i •tbe IMitsd st&t®'S ia about 1896,. aad 
km stas® proired le m inp^ rtaat pest ©f mmj pigemries 
ia this ©ow1^ « 
Thm jtly is ri-wi^TQUm,. thm im%m& larrae (pr«>^  
piipa.#) dtepesltei siagly hf the fmmte umially In some 
da3fk®»d rnvmrnT or ommk* After deposition, tlie iarTO® ©hang© 
fTOS whit© to tojpQwn, finally to a sMalag felaefe, iJti©n they 
ay® taaom as trae impa®* "Om&mT ordinary field or laboi^ toary 
eoaditloas the li»gls^ « will ©»a?ge la trm S5 to 31 days* 
F®e»1®s ao3?®ally deposit tTm, tome to five pmi»a®« Both sexes, 
nhieh are prod«©@4 la aboat eq.asl aimhers, ll'^  for upuards of 
4i MfSm 
Mditiaaal points Is the hlology of this fly my b© foaad 
•is a paper toy Goataey (If31),.* 
Frotolom Stated 
fhe »a|@r prolsle® seleoted for iafestlgatioa ma relap®© 
la. the ila®ao]prot®a» iafeetloa la plg@«His., As a haoicgjroand 
for this it ms aeoessary to determiae wry carefully 
the mtaral eoar se of the teg inning iafeetl oa , espec ially in re­
gard to Infssreas© w&& feorease la atmhers of parasites aad 
possitel© periodi®ity« Sins® it ifoald facilitate this study 
if soae means coald he fomd wherehy the lafeotioa could be 
transferred to a parasite ftree bird wlthoat the aid of the 
plgeaa fly, 4tt|eotions of parasitised lung mterial were 
tried* 'Tim stady of relapse itself infolded the following: 
First, does relapse oecar in the infecti<m mder discussion? 
Secsmd, is an ap^ treatly relapsed Infecticm a aaaifestaticm 
of a periodicity, or otherwisef fhird, how fregpeatly may 
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1?te, lif® oy@l@ erf H» goliafegfee is fairly w@ll toowa at 
the pra«at tia®* ThB mmim&m ®f the aseastal cycle in the 
limg m# dls^ ororea aaA first t©«eri1a«d by Aragao (1907-1908). 
H© als-d r®oogai»&€ the im 'Ife-©- oiromlatisg blood as 
a^setQeyt©## Mtm and towle# (lSi4) ©oaafirrod, in a large 
part j:, tm mitk of Aragi#, bmt elaiMd that sehtzogeny m^ wm 
iasld® the ©rythro^ sytss im the Img eapillarl©s, aad aot ia-
Sid® tias© «t©th#lisl oells or Mi© leatoooytas* as stated by 
Araga#.# As wm t^a-ted th© traasEaisaloa of the ia-
f©#t4'» by P»ud»lgsQhia mmm mem established by th© 
BmgmtB Cl®tS)* Sergaats (190®), Aragao Cl&O7-08)^  Meziaeeseu 
ClS0i) j aat S«d@r (IflS) toisi aot able to foll£M tai© develop-
Mat ©f th® pamslt® ia the fly farther thaa the o^ iaete, and 
all ©oaisladed, ®?r«»&©msly,., that the ookiaete itself was, iaoe-
mlated iato the pigem. 
Helea Adie (1915) ms th# first cme to folloir the ©iwsa-
flet® oyel© ia the fly. She frowfl that the «^ kii^ t©s pea©-
trat© th® hiad«r portioa of the aldgat where they produce 
<^ ©ysts m. the out©r wall, fhe ©ubseqaeat de^ lopjaeat ia the 
fly m§.. I^ s »1^ d ©f iaosmlatioa iato the TOrtefemte host 
offiirs a ©lose parallel to the beha-rlor of the true malarial 
]pa»sit@# to ii©s<|]aitoefi«. 
Serp®t aad l^ guet (1914) »ere the first workers to reoog-
ai^  rela.!^ ®, or reappearaase of parasites after a period of 
-10-
:|a laoaoprotsms iafeetloE^* Tk&m aatiioi's aXe© 
3?%f0r%®t ttot ta. feirfts ia:fee-tei wtth aad -pro-
:p©«iaf®@ts@a tiiepe was., la mmt a spoa-
Jtmrnmrf^ fhl® my •oeear wltMa fro® 3' 
mm^m to aat immmitj is eoafoxred agaiast 
a saocmi iafo©ti«i. m%m aat jfeowlss (1914) did aot ffleatle® 
tHo raappsasaao© of laraslt##., bat some of tfeoir r@oo3?ds sbow 
peiriodio Tlmm la tJte i»2aait© eoimtt foll<M^ d fey periods of 
low ^ jmatto ooaat, laaiolowski aad Walicer (1918), workiag 
with t&@ at«i^ ro1»«a® of tM kestral, roeogaisod tli© reap-
poaifaae® of tie ^ mattos but md© so attompt to study tbe 
phmmmmmrn. Tim first mtkem to report a detailed study of 
aa^oigotitaii' oolaabao lafootims oTor a loag period of time 
wm& Soaotot aad litas |19SS a & b|. fko®© workers studied 
t&® is oaly two birds, la them tlioy aoted tiie re-
of yoaag g«atooyt®s at cortata iatorml».» Tbme 
Tforfera.^ - mm mr& cmmrnQd with tfe® loagth of tlie 
dujmti« of a single iatooticm tliaa with aay jfeiso of tli© prob** 
loa of rolap«-* 
la ordor to explaia rolaps® ia true mlarlaip Graasi (1900) 
aad Softaudiim il9®g) atitoood the theory tliat the foiaal© m*-
fflotooyt®# uator ©«rtata oonditloag, ooald roprodaeo partheaao-
g@»«tioally aad tiioreby iaangimt© a a#w oy©le .ia tli© blood# 
Staoo tkmm theoris® were adtaaeod wrious modifieatioas of 
timm ha'^  booa brougjjt forward by H©@b (Ifl©), Poataao (1920), 
-11-
of taies@ theories seam r&Tj eonTlnciag, 
fhOTIiSOE#, Itlf).-
«:tp'liaatloa of th@ fJi©ii<m0aQa of relapse is 
tliat 3?©sistaat t&Tm la t&© ia^ rnal organs are stim-
M mmsi way to mpp^ ar la the eireulatiBg bX<K3^ » Tiie 
«l» maft®3rt®s^8 mf tiiSs af«, C3©lli ClfOO),. Cratg 
aM SSl# aaA f®»es (IfIf mM ao}« Hegaer md 
Sallaf@r» tltSS) m i^ies© h^ r^ tlies©® mt 
mlj :Sa@& mmim-im ®^^mm im faf®2f.». hut tma^ argu-
asats agaittst aiglit b@ citM fmm abs-@rm,iijmal and 
#3£i)feiPi»stal. 
Aesiwtiiie to-lo'0S (1S2S), mititKjre 
<191@h !»• tli©i7® is p^ obabl7 a QontinmtkB 
&mmm%. ia i»t0r»l hmtmmm D^ a^ tag tiii» 
tt» mlf a iiiiii3*i @f pamsites ai?@ to b# fotmd ia th® bJUsot 
aatil S€» p?©'»5£i'©attm tempesa^ il?' i?«scrf©s. thm paafasitieldfO. 
»0teRi« rnXimtm to again a®«wtt3ate ia tim bloM. 
A rnmm- «oi^ 3.©t@ 4i#©tiJisi<m &f %im tlle©3^ t©s of 3?«lapso 
My to# fo.itt<l ia 1^ 1iaf@i3?o-
-IS* 
EXPBRIKEfll, 
fetlBSdiae 
pigeoaa tm m# staiy of reJlapae ia mtiaral i»-
f«4tl©as: wmm aii fmms birAs.^  ©xcwpt mmh&r 2.S, ^ tehed ia 
til® 4mB mt^ s witli f-iseoa fiies» MoM was #x-
aaitttt aaily .&©» tm® thm Mrds r@a©&M t^ i© ag© ot tmsf 
iree&s m%il tkm fifst afpearasee of f&ims parasite®, fb® 
hix^ » fomd t© twe iaf©@t#t wef« tli©a dipped ia a ®olmti©a of 
.s«ti5;p, m r#e<^ ®at®d fey Di?ak© aad ^ <mea (19S0J for 
s^ TOtiag flifts fim figeoas.,.. aad tliaa li^ iat»d ia sereeaaad. 
«g@:@ in fh©' Mfeoyatoa^  to ijya'sraat ^ -ia^ titms* Birds witli 
a teiwm data of iafaotios f^ r® oMaiaed tjy al3.€«riag iafaotad 
fliea to j^ ad for a giwa l«agtli of tiaa m iiigaoas l^ oa 
mtmS: Aar# "pigaoa Malaria" and f ige-oa flies did aot exist» 
T&0 lilj»i for ^ ©sa stadias m® ofetaiaad fro® t&t ireipai^  
fiaial wi^  wia Is-y pmeta^  witJi a ©atomologioal 
aaadl® aad ataispi wit^  Wri^ t*s staia. f&a staia mm laada 
mp of •§ grs» of til© staia ia 100 e»e» of mtUyt alcoliol, 
etsia ma plaaed oa tb© sli^  for mm sdmutm end aa q^trnl 
ammt of diatiilad water m0 added# The aixtara m& left m 
tto alida for cm® miaata tliaa waa&ad la distilled «ater.. 
mis proaaA«pa waa fo*md to almia tli® paraaitea more d©ap3Ly 
ti^ t ''&&• asiMl, sa'^ od# 
"SEia mmvmsmtim. B-t&di&s- ware mda fey eoaatiag tlia answer 
of pamsitaa par- 10^ - red 'Isiood oalls. 
TM attests to p3*oa.m®© 3*®laps© bj tiltra -riolet iigiit 
w©T® mi®, with the iltsoTrtm Alfiae ©f t!i© UMTsrsal Mere.uiry 
G^ whm iaap* wmm imSm at a aistano© of 
S4 imdh## aafi In tia® fi^ na BO to S§ The 
b£.3?t# w#ie« plsesi 0» theiar tedks. with the bs^ asts free of 
f«th@m* Ba.rk Dafis m^ mmliA mm given in ^ oms 
©f 3/4 to S e*e* in 4tlmti<ms of 1:1500 to 1:50{^ « 
Bark timtB .aorwal hoyse imrm ms , ia quaatltie# of X/Z 
to 1 «»©. 
Mtssgjts w&m aa'S^ ' to Imfe^ t iMt.«amiag dove {Zeaaaiatiga 
igacrQura oayQlineaai#) with J, eolmh^  of -aie pi^ «m by all«iw-
iing iiiar«ot#4 fli#s to m th© iofse® aai also by ocjMBiisatii^  
iaf#§t®d -tllmm to i^a© aaS iai@etiag this aatsrial 
lato th© bir@ast 
Pt^ oa Xmrn* iaf@«t©4 with iia«ofy0t©as^  was ammlmto^  
im ©alia® s®4 M|®«t©<i into the bx-eagt miiscl® of ^ rasit© fire© 
plgmm tot tmrnrntm of intmttm* 
B©giaiai.ng Iaf©©ti®a 
lnar©&0g .aaat a^ Q-geaa# ia mi^ si't©. aiiiife#:g^ , 
fh© iaiii|)i©»t iaf®#tioa -ma b© t@t@et©a by finding the 
• (  
jaiaut# ycRjyog i5asa@to03rt«a in the ®rythroo^ ©s ot the i>«rfpher-
al bloot# 
fh© begtnaiag inf©^ ©tic® ms'stt;^ i©a in ©levaa bir^  
tttFiag th© stisTOr and fall of 1?h3?ee 4®^ #©s of ia-
t»iisity #f iaf«eticHi »»e h©a^ » laetiiaai, ant 
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Btart Oa tSt® first iai- at %h® lateetioa 'there were 
S® pm m€ e©31s»- Th& 'fttrthsr production &t 
f&mm ATarfsig th® a«t 6 iiays raised the cotat to 
MS# S2f:# -aafi SOS pa3«#lt©« per 1000 reil c©Hs, 
rtsps^ tt-pely*. fh® m%^ th &mj was mrfcad hj a fall la the 
tttmfear mt pars«lt©s M2&* Thwm was aa aimost ooatinuons 
irof wtll m tsth iay the ©ouat m-s oaly 19 per 10.00 • 
B@giimiag with th@ Sth ana soatimiiag throng the 8th day of 
th© th# totrS mm t«tt« ill^  aafi was aot observed 
to f0Ot. It mm prepptt «p ta th© mm the 6th aad 
#sfa to ^ p it ^ ^ight fe0@am@ It ms uaabl® to support 
itwlf . This aoaditiMt @f tl,la@sf. tee to Ba^ Mfprotems ia-
f®#ttQas %m also %®®a obs^ rvsi ia pig«<ms by Aeton aad 
KMowlw Cltl4) aat Mi0 (19E1)» aat ia %mil by 0*Rok© (1930). 
itrt §« 'fh#r® wmm 68 si^mmitm p-er 1000 red c^ lls 
4iiriag the first ^ y #f, iaf®«tioa« Tk& asxt thr©® days the 
«aat mm 104, 1^ * aad 136 p©r lOCJO, resj^ etlvely, 
Oa the ith day th@ patasit® mmt fell to 88 per looo. 
fhro«#i&ttt the 'tmmtvAm af iafe®tioa there wm aa a-l^ ast 
@©atiaagsi» €r®p to a low of tsro per 1000 oa th© 19 th day 
whM the begianiag taf©@M^  taraiaated. 
Bird SB.* laf«eti« sho«@d 24 pafmaitas par 1000 rs4 
b3.p®d ©.@11® m. th© first ds^ . Oar la® th© foll®»iiig three 
§&fm #f gawto^ te pi?©att^ ti»a the -eomt reached 4S.., 4B., aad 
M pawtjiites- pw 1000< fh^  next ^ y the parasite eowt 
•etepipadi "frs -aai f^ 'oa tlisa « tai« aiMber of para-
S'l%#ii rnmiMm^ to i#®e©a®e mtil tbB l?tii day wli#s the pam-
••sit© €«3*iat -a^ac^st aae p®.r lOQO*. TJa-e wmT3@T of paxnBlt&B 
ummr two pm 2^ J0® tm the ©-f the 
T&& pamsit©# tet ecMpletelf 4Ssa.;pfm:r@€ frcsa the hlmd by 
the 4Stii iay» aad mm mm mm mtli ttoe start of tlie r©-
m Ml#- SSai iay« 
Wiiai th&Bm f:ro® iS,. §,, aM 22 before us it is 
auit@ tlmt so iisag as y0itttg gmetoaytes @x& being slrm 
off the,Moot is a ris© ixi tli@ pa^ rasite cmmt,, but 
t&e g«ia®t©.e|rt«i p»Q^ aatioa the pa,rasite 
eo«at •%#§£»# to- mrnBrnm* TMb mnMtim premils until tM 
•fa»ai.t®« ap© or a w&m of ^ ia^tocsytss is thmmi 
m%.^ a 
Bi&m^ m stiom tM. pajmsite eoaat Tims aaily 
torlag- proteeticwa., tl&e ms raised as 
mhmthm' thmm i# -ferlotittity in the pyoduotiaa of gajasto-
©yt@s dtiris^  a beginua^  iaf@©tloii» la ord«r to answer tliis 
sliiiNi' m&m fmm biipt gg at fowr Uqut int^ p-
iialm,p b«giimiag- witli thm first yooag famM to .astd ccaa-
tianjtog tm torn a^ ## fit® p-.aa»sit«s fer lO'OO 3?©^  blo®d sells 
mm tliea as B%mm ia Fig* 2« 
is 'a© psi»i#€ieity is pr-oaueticm of yoimg ^ aet-
mftm of as My hm mem. tli« stety of tk© 
g3m|fe... Oa til'© lmaeL^ _ tfce.r© is a ©oatiaucms omtpat ©f 
Fig# g,» - tiie atfflto©r of i«rasit©.B 
imr 3.000 mt milm aurimg m© fotir days of 
m^jBtmyte prgtaeti^  ia bira 22.» 
/'d.ra.sife s P e r / o o o  ^ f e c f  C e l l s  
to OJ s; O) », O CS  ^ O O Q Q 
fmm •teriag tie wbleh .la blr4 22 extemd'-
©i ^ mr 4 iays'» ffetls, ©€iatla«©wa peMmstioii &t y&mg forms 
all«rs tm&l paimstt® ©oiittt to leim, sia#© th® rmtm &t 
•i#st3Pii®l»i«' I® ImmB t&aa tJi® mte of proSmtleaai 03? it mf 
1^ :, as Ta|.iaf©ami Clfif} fewlt6i»ts tim for aalarla, **1^  ^
tim Itos^  m tk® laeufeatictt 
feriod or tfee mm^  ris# of tfet# iBfectioa*» 3^  ©liKbiitr 
mm I&® total of irould tend to 
ife@a i|&© of-' in© host I?#e0»» opemtl-fs®', thm 
mtoally fall® (oifisis)# sts it d©#s la hM 22 
on 0m &mw* 'fk^  Jfell iioattwi^  mtil ©ad of tli® feo» 
glMiia®' .tsfee^ ioa eacoept for a Blig&t <m tli© @t& Ssy., 
..of 'tlie 
Is til© siaiiy of tM© .l^ agifefa of t>©giB»lsg ixif&otitmt 
as- mtB b©fo»..., IS,. SO, SI., aat 32 were ©3C« 
pefl®«l5a:ilf iaf®©1#@4 aai tMe otfei#irs «@r® oalairallr iafeoted 
lis th& oo-fe®#)* %% iM nsll to also %}mt 15 
tea %&e k3»mf iaf@0tl«, 4* S,. 8.» anA' IS tiie •Bis.4i»,. ant 2, 
22,. '23.:^  S0». SI*. sM tli®. ll^ t tfpe- of iafeotloa.. 
&jmm mmm fall. .iMtamlly iato two as my "b® 
la. .?%.« .30» S,. 2,#. 23, S,, 31, 4». aaft IS faH 
liito "fell© sfeort Wglwalag liif®o^ i«». groaif of 12 to 2S ^ ys-
wtell.p. %lrts 1€., M.,. aai 22 fall into th@ Xm^  be-
ginning iafettloa gawtip- #f 4§ to tata also* 
i^ t&tir ooaolmsiiP©l3r^  m 'mrmXAtlmk s@«rity of tli© 
aem'le |»6ri04 and the leagtli of the beglaaing iafe^tton, be-
einis# mwib©r tli© hem-wf -aad jet tii« lafeeti<m was 
lesffiiimted by r#laf#@' ia -BS Says,„ ^ ile the iafe©tioa la amab^ -r 
S© (light) t®3pBi»«.%®€ ta 12 '^ fm aad b^ ird 18 Casdlim) tsmi-
aat#t to 45 days {s@© fIgS:. S h 4),« th® mediim- type of lafec-
tiom t#ratiiiat©t ia 10 to 4S days,* aad th© light type ia froa 
12 to SI days.' Thm^  isvalso m •0Qi?3?elati<m b®tw®€ffl. tho leagth 
of the b®gt»iag iaf©@tioa im aatmmlly aad experlaasatally ia-
sine# thi@ artificial iafsetioas termlaatQd ta 12 
to 60 daysj mi. th® imtariii infeeticwis ia froa 16 to 51 days. 
R#teps® 
l«laps® 'ia tsm® wi-Mriai has b€NE« defined as rmtum 
of th© f#wr ^aad pirasit@s, aft©r t^ ©- fo-naer haS' ceased aad 
th© Mtimr imm- di»siisp©«^ ©:d from the p©rlph@ral blood, r©-
iafeotioa beiag @*olmd#d»'* 
At th© pf©seat .tija©» r©lap#© ia Ha@iKjpi*ot©us iafoetions 
-eaa b@ ^ as-wed oaly by th© app©arano©- of th© gametocytes 
ia th© |!©.ri|sh©3ml. blood,,,, for the asaxaal proo©0ses oeour 
striotly with.ia th© ©apillaries of th©. Itmg,*. Helaps© will, 
ther©for©'^ | b© 'defiaed her© as th© reappearano© of the yoiiag 
@aa©tooyt®.s ia th© periphefal blood aft®r a period of tai-
r®-iaf@©tioa. b©iag ©xalad©d, fh© ocrctrs© of 1^ © ia-
f©gtioa in the follo«iag el@T#a birds d©als with th© sub.3©0t 
of r©Mps© as d©fia©d« Cs©© Fig.» 4») 
•25-
Mb* 3# showing •&© wid# mrfafelllty 
Bmm^ . taaifMttal bird# .iiif©ct#d witli £« OQltiaibate. and 
•fe^ li© laek of" ©osr«3.a.ti<» tfete of 
p©tiod and th® Magt^ mf tb# lafe<jtioa» 
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agaia m Jommf SS* Th& #toaie periM,. taimlmtlag m 
.gt,, ms fi&13.€ni0:€ fey a la teat fiiaa© of 4 toys. A re-
'l^ ps© ^ ®eu«p@d m April 3-4» tli© was tlies •firopf^ a ' 
from fertfe©!* sttt^ y aft#i? fea-rtag lj@®a imaea? ©toeermtitm toit 
S51 toys... 
BiaNl i ttoe first jmmm fo^tm la the feloo^  July 
19-S.2, iaelusl-B®* August f-lG ms the ©s-^ siiia of tli© 
first ifeistt@e. Tlila' f©lloii®d by aaotJier oa August 2S-
gS* 1!&© gem&tmjt&m ooatinue4 la tJi© blood, until Sept«ias©r 
'^ 4, follon t^ a lat#at periM of W' iays# Tit® feird 
»lap®.0a 'agfitla #» lioifs^ ®r- I'-S,. aaS Wi® ga»tooyt«» perslst-
M $M tii.€ tolooi ffiitll to'. ieatJi '©f th® ff^ ism a® o'wsrdose 
of atoiialitt m TMm Mr4 im® under ofese-rm'-
tto-a tQT 158 
Blr€ S first siioped ©irltea!^  .of m ku^ mt 3* 
f *, Til© fesgiaalJig ±af®0l?loa mm t@ralRat«t by th© relaps# 
of August lf-*.t5'» A m^mi. 'relapse. &mwem&. Brntmheie 2-^. • 
fh® gaia@toeyt#s mre last s#©a ia 13i«' ¥loo<i on Ostofeer . 
After % latmt p©rio€ of 12 Says a reMfse ©ecurr@t oa Kot-
aatoiir 11-14 aafl cotter on B©e^ ©r !• me ga®©toeyt©s of 
til'® ites© -mm last »®«b m January SO., aft®r tshluli tbere 
mB a Mtest -fsrioa of IS dteya». Fielsruary t tlie^  fe-trd was- la 
-fsiafs®'. a '^ia« fto©r® mm lut^t' period la t&is 
me Mri re3»-|»»i again oa Sarefe 13-14* It warn aroi^ 4 from 
f®rtli#r s'tU'Sy <m aareii 24 aft«r Jia-riag hma mtdmr (Otmrm-
tim for' M$B 4&y»«' 
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tO' To-img ^ sm&tooyt&B appempBd in 
the Wo©t ®a 9^  tw@nt|-«iiia© iay» after tite flies were 
first fm^ tte bly#* Yoiag p®.2ra®it#s eomtimM to &p<» 
'pmr tkmv^kmmt tii® serfe i ^y®.* TM timt r&l&pm o^QWtmtd 
m^  Amgmt S«€,: mothest m mmth&r m August 
SQ-Sl# •warn fomt miMpmm durlag sept«ffife'#i? and 0«t©b®r,. 
ON0eur3rimg m S©.pt#»ai^ 3P ti» 29-»0eto-b«r' 5.,.. Ootofeer 
•^ .,,„ Gsfeto'ttr ,HoTOsto#ir tJbt@3?©- was a, z^ lapse 
•0® tfa® ©til an# anotJj.<^ - m i>im l§tli# Deeaaijei" 8 aad IS v&m 
tl@ 0eoa»i®ffi|. fm tw:& r©lapses.« Qtkm mlapB&B o©eurr®4. on 
31 • StemmMf aad -oa J'aauasT TMIb bird was 
dro^]^d frcM .furtter •study ©a I'Q'bruar:^ Z, mtt&r feavlag be@si 
•ofes&n^ d for BOf 
Bird SO' -mM ©xp@ri]®®atail|r ©3C|>os©d to lafeictloa <m 
S®^ t:®s&®r S •l&f'' •BXtmi.ng four- iaf«#t$d f-Has to- fted durliig 
'IS teurs* f&-®- first yosrag, gaastaeftas w&m tamd m October 
S-S, aft«r m |®riod of 30 M^ b, aad gamstoeytas 
war© -aft 11 pra-seat la tM Hood wliea tfe© ralap-se of Ootabar 
14 -a«-0»a'rat.» The a^mataaytaa of tto-© eJiraalo- period folio*-
lag tba r®las«©' r@«i®@d ia -t&a 'blood uatil Noiraabar 29* 
flia bird did not ralapsa- again bafora It dlad oa Fabruasy ? 
fif^ m ffia otar^ fesa of adranalia* It ma uador obaarmtioa 
for- m9 mm* 
Bird :S1 was a3E;ps:-a@d to li3faati-<m oa Saptaal&ar § bf the 
mthM ias-arl^ ad for bird bat 'tiia four fliaa mre ailmiad 
to faad durlag 1# fcoiera.* iaaulmtioo pesriod Jmstad 29 daya» 
yoiag ta tte m Oetober 3-4» 
Tk& hm^iming mm iateiTuptet fey thtf re.lapse of 
October Eg.* Tim gaai@tc«?r"fe-®s &t tlalg pliaae mm last s&m& m 
D0c©iabt3e- B» fli© "b^ ll^ S m Wm'bTmicf 6 fmm aa ot^ rdose of 
aft#3P hmim^  imm WAm ©feserfatioa for 12^ 7 days. 
Bird SS «® liif®«t@t ^  all(»liis flies to fe®d m 
it dTiri^  IS •feoms -m S* fb® ia:®tibatioa period 
:l&«t«t 29 ,day». Toiiag .j^ aetoayt#® «pf@sr«d la the blood m. 
(^ ©tob®r 4-^ .: 'Bi®' pirsist#d la the felood until 
l}irfmb#r m0. ttes followBd. W a lateat jjeriod of 10 
aad m m&m^ r t* Th® -^ uMtoeyt#® of this 
r^iod ir®a» 'last mm m B#6#mfe®r S8* *fkis laird ms under 
mttl 3fmm^ m period of 241 days.., witii m 
fawtftsr of -re-layji®# 
fto' lo^ tlt -of llfo of til© adult i»@tooiire..« 
a#. %i.ly study of tli# felood duriag a proloagM iafeo-
tisii witk laie Haie«»prot#as' ptraMI® of tli® pigeoa, offered 
aa opportunity tO' study mm$mm. Mid mia,iM« tia© that 
%lm adult g0aaito.e.yt#j| mm. r«®Jte ia ^ ,0 'Islood. 
mtm. aad Kaowl©» Cl§14) ar©: tli# oii2y invastigator® ^ o 
Mmm studied tbis of t&e Ha«®Gppot©us prot>l®ai* After 
oarafal mhmmm%lon. m t&is ^ as«it® m&m authors oaia© to 
this ooncX-mimt «flt# iatiirMmal mm llw for 
eonsiderabl© psridts ia t&s |»»i:^ @ral blood,'* !Pli^  ^ d® ao 
m%mpt to dts#0f#r- tfee iKXiwa or -tii® Magtii of lif® 
of admit ®a»t#oyt®.f. 
- SJuai't of %© reiaps© periods ia ©leTe®i 
biS'to,. 'SaS tto© %tm^  fisf aamialstratloa of p?-.om>«atiTOa 
Miyiwii prQt«©©. ip®iap#© im tnte Milarta* Haclt s«pa3pe 
Iia 1mm Ms© « 1. I In base 11a© « piamall®®- iM the (•isafes-pestl'^ 'e of ,iaiiab©r); 2j * ^ irasit#s aot fw&m&t la tlie blood; as •@f ,»eaap^ @e fii^ spesttw #f relapse inteiisity); 
« ult»a Tiolet " ta|®<s-ti.:QB of aiamaliai 
• « laJ#istl©Q of Qoi^ l hoapse senimj 
H at@t| 1—J « eat ire infeetlm a©t 
s&'0wa m t&©- mhaset* 
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ltg«, $:*.• - Uiagma showlag tli© apparent mrr&*' 
'iMtim t^ © of %tm iafeetioa and 
til® fir©!3,a€Hiey af ysaapss ia Miis laf©cited wltii 
suo 
T^s 7, w 2 i  IS 0? S2 22 ^ / 
-^2 
••se-
w@.re tmAm 0fc#sr¥a1;icffi-., 
Xa ©rd» %o  ^ cjkbtata a ©f 
©f m -©aEteHiltt lafeettow., daily &&mt& wBm mde 
a :0OQSid#mljl© peaft^ d of tlie iafec-fcion in two 
t)-i3?is.p fe#gi«iiiag at the: •««•©%•» (S'©© Fig. f.») 
Bird is sfe^ owed ^  jiaimsit^ s 1000 r@d e&lls on July 
t, tk« .day tteair first app^ aaysmoe* fli®- i^ draisit© oomt 
e€3iiti-att©4 to rim- teiag- 'tb® a.4mt© periM to a liigli- foiat of 
3SQ aad 3.2f -•©a J'mly :10' •sad IS-# r©.sp»«tiwly.. After July 17 
tiier©. was a d©Gid©d fa-ll :ia tfii®. parasite amber. Oe 
Attgwst B eawt -ted fm%%m to It p®r ,1000» Attgust 3-8.„ 
iai5.1U0if@..» was '^ e i>«siasicm. of tiie first rslapse. fh® 
•polat of lai© mMpm o<j©.t«f»%4 m f wit& m ^ rasit©® 
p©r 1000 red eells# •fj^ ©r©. was a f©©bl© 'relaisse m. Au^ gust 23 
wJi.i.@h did a#t aff®#t t&e |«arasita eouat* fh® relapse of 
Atigwt &.r0:E^ t til# mmk% up to 8 per lOOO red csll.s., 
a© BtiMlsr of r©iaa-.lB©d ratber ©ms'taQt for a 
amber of feys,. but by .Septeaber' IB it bad -ds^ pfed to 2 per 
1000 red ®eils.« On S:eptai^ h@r 1$ tiie nwB^ er was less tbaa 
•om® per 1000, fbls <sc«ditim ©f low parasite tmm% o<mtlimed 
mti.l S©pt«sto#r .2% mkmm yomg' fo.rjis- mm' agaia foimd jto t&e 
blood. r^a#it# i»»ber rimiaed. abo«t S jier- 1000 red 
•eells mtil Septen'te'm* '^ e Septe^ jer .29 ^  
O#tob» S -fta-wsred tke of ^ aemsite-'s to lse»ea-se steadily 
•39-
to ptak ©f 22 'p&r lOdO. Duriag this syele thQT® was no 
fsll in tto® ptrasit# comt, but rat^ si* a slow falling 
off to f f@r 1<KJ® m October ai# the r@laps« of OotobBr 22 
and t&@ mm of Oetober gS-<-30 did not oanse any deoidea rise 
in tlie mm T^ of ptmsites, Aft^  Howaber 1 the number of 
r^aiEit#s mmim^  tmts'lf eoaateat, witii a slight relapse oa 
# aai aaot&er m tke 15th. fhe number liad fallea 
m. tlie ZMth to about one per 1000 eells, where it remaiaed 
twtil taie relaps® of Deeesber S# tMs relapse broi^ t the 
eount up to t»o per 1000 • fhis number was about laaintaiaed 
tlir-ougli the relap^  oa the ISth-. By the 18th the pamslte 
niwber had fallen to mm per lOOG* a ratio ^ ioh waa mintaia-
ed tferau#i tkm relapse of mmt^ m 31 January S and the caie 
of m^n&f 15»1$. On the Ifth the parasite eouat rose to 4 
per lOC^ , and then ^ eaiuai:^  feU off to 3 per 1000 oa Febru­
ary S* On this day the bird was dropped from further obser^ -
tioa* 
Bird §• fhis iafeetion began July It with 90 parasites 
per 100® »ed eells# fhe pesM of this eyele was reaohed on 
J^ y il,when there were 140 imimsites per 1000 sells. There 
ms a teeited fell im the a»ber of ^ rasites during the aeact 
ten day®. The low point of the ©hronie p^ iod was reached oa 
Aupjst .S» when 'imly S r^aeites per 1000 were fo\md. The re­
lapse of Aug.u®t f"10- br^ 'Ught the parasite eount up 40 per 
1000 ©a August i» this «as the high point of the relapse. 
After August .IS i^ ei© was. a g»d«al fall in th®' para.slte ooimt 
to- ©ae per iOOO' m Amgast as-.- m@ relapse of August 25-g8 
pi*«4it«j#€ a0 teeM@d eltaag®- 'Iji tite paims,it« eomt»- Tlte aaxi-
fflJM eouat was 17 parasites per 1000 red ©©Us oa tli# 31st; 
tli#m f©ll©i©d a falllisg off to leas tliaa me per 1000 oa 
September 11, 'fhls. lour #oimt uatll Sapt^ ifeer 
after wliiato ao: iior^  gaa«@'fe«j©rfe®® «af@ s@:©a uatil the relapse 
of H0T«j®r Thmm was & graiual rise' ia the parasite 
mm% iuriag th© r©lmp#@ to %im high poiat ©f 13 per 1000 oa 
& -after the- r^©laps@ hai stopped*. The auraifer of pa-ra-
slt#s fair'if -©oastaat uatll Mmsm&T 15, Th© eomt 
fell to  ^ 2. per 1000 m the fhis ratio held uatil tim 
Zfth.y aft@r whleh pamsltes were found with difficulty up to 
the d«^ th of 'the hird • feoa -oa, oT@rdo»e of adreaalia cm Decem­
ber SS-m 
Siao .^, m ma pm'^ tomnly shorn, pigeoas iafeeted with 
M* naturally r®lsp« after nmrying laterals, 
qmmtim. ma »turally raised- aa to nhether relapse© eewld 
fee iaiaaed hy pfoiroaati-w# Isa&wa to ;produae re2jips©s in true 
mlarjte# Ihiteaor#. (I&g2)'^ - workiag with FlajSBBodim reliatm 
la sa«ri:«#.» ma able to 'iaduae relapse with ultwa -violet 
li^ t* Bea-larel Cl®2S).t ia staking a aareful s-tudy of 23 
eaaaries iafected with fouad %lmt reaurreaoes 
aould he taduaed duriag the la teat period by iaieetima of 
0*00004 d0«# of adreaaltii# Other iavestigatorsi hSL-m 
hm& able 'to p^ of ofe 'relapses ia mlari®. by usiag aorml 
to iaduae 'relaa#e« 
•"41.— 
Fig. ?« - Gmpli aiiQwiag %h& tuaaititatiTe siiar-
aet«p Qt aa stttiisi fsoor 209 days la bird 
%% aad fer IS® days ia titrA 5» B&mum of lack of 
spat® %m M%s. are gtiBaa la S day averages. 
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strfeteto®* -and salwrsaa^ 
S©2iemt astd fitae 'ClfSSfe) ar© th© onlj iaTsstigators 
wlio:.&&•«» %o laps© in Haeiioprot©tis. Tli©s© 
amtl^ Qrs#  ^ msTkiMs with gpolmfea# of the pigeon,, used a 
iiifct" m -me %iri Mt failed to further 
4@tailg W r®sultSm It skmM he elearly. mmmtood that 
'til© mis '^ eritsri#!! &t mlmpm ia aaeao^ rotems ia-
Gtiow $s th© -rmppmrnxtm of the g&m&tooyte& in the p©r-
i^ eral feloo^ ,. 
Ia tUm atta t^s by the author to iMa  ^re-laps©, um wa& 
mt@ of ultra ti^ let light# aorml h r^s  ^mrm, atr^ nalia,, 
aat starmtioa* Taliaf#rr© (li^ ) 0t«t®® for true aalaria; 
«If tlM biri*s resistan#© is lowered la aay my, they my re­
appear m 'm&k or rnmm ia Bmm^ lmiT a«ut© rises 4^ cria©.3.« 
Sim®© starimti®®. womld mmly lower reaistaaoe in pigeon©» 
as it is: 'IsiQw. to. A& i& other aateal tomm, it was e^aidBd 
to um starmtioa -tlet -ia the hopes of proToking a r@-
.laps^ .»: Btiriag th© oaurse at theme ©scperiiaents the slides 
were mry «arefttlly i^ tudieA uaSer lai© oil .iOTstrsicai for 15 
miaat^ s .#r ®ore- m© results mm tahulatea. Fig. 4 
sh0®s the -imtmrn aM time of' thase attsapts ia relatiem to 
@imtB o®<i:iarrlag is the aatural eourse of iafe-otloa., 
B.irS t «s im the 'eri^ isg &t l&e »©a.oad rela-p®s irtien 
first to ultra tidlet 'light... -I^ e •e^ cposare mta for 
SQ rnittut## m. August This tr@at®®tit did not produo© re-
Isf®.©.* 1% mltUm i^matWQjmd thm pro&.u^&e4. dwrSMg 
th© p^rimB mr 'aoAifissl ^ ©Ir aorml 4©s'famoti<m. 
Oa Jmm0f SS*. iariag tit© iai@ htM r^ ceiif&d 
l/g #•«, &t immmX hmm. serwa 4ir®0tly iato the r&in of th& 
Iftg, ffeis tr#it-iaimt at€ aot mmm a .j^ ia|?s®» % to Febsnary 
2. the bird wm still ia a ©to^ ist psriod, am4 oa tJiat dteiy it 
ip®©@t«4 mWa iri©l«t t^ a'toeat for 3§ iaiimt#s. The 
s^ mlts mm B^ gati^ e* Oa febrmry 1® th® bird was in a 
la tint |j@rl©d, aiid was gif©a 1 ©##• of a liSOOO solnticHi of 
ateMialia into th® bBsast ms©!©* fhis treateaat' also: jro^ -
segatiift©' i^«lts» fh@ bird :ipslap»tt aataralls' ote liareJi 
M-^ IS, m &&f& later. 
Bird 4 mB ®:sf®s©d to «lt3?a iri©l@t light for SO aisates 
-m Awgrnat IS# imriag tha bagimiag is^ otioa.^  Oa S©ptaab©r 
f, tariag tha crista tut firat relaps©, a aeeoad 30 miaut© 
traalmeat 'mm gttaa* Oa J'iMaaaiT e*o» of aorcaal -seriBoa 
wftB iajaetat iato th© lag «ia.» Oa febrtjar;^  i©-* <3»a s*®. ef 
a XimGQ aolutic® af adraaalia was iajaetad iato the braast* 
All att«pt» raa^tsd aagatitalf. 
. Bird n raaaimd ultra fialat light traatiaeat for 2S 
aSjittta® m Atigtist IS duriag ariais of tha first ralapsa# 
iDar'-iag- tha lat«t pmiM bird mm gi^ aa. irialat 
li^ t traatoaat far -00 aianta# m -Saptaisbar S8 aad m Oetober 
ft# Qa Daa«bar 11» diT'iag tha shroaia pariad of the third 
relapse^  f/4 a.a.» af Mar®© sar* iajaatad 4»to the braaat 
laiisel©* 'Pfo e.©« of a 1:1500 soliitioa of atrenalin were la-
tet© th© 'fe'reaB-t msole dxiriisg -to© lat© afteraooai of 
Bseeittber SS,. m© feirt.ms in distress mhm mm at 10 p.m,..» 
aafi on. th^ aiming of tli#- 2Sr4 it ms. fomd d®a<i« D©ath m.a 
undoufetftily to aa mm&m®' of atr^ mlia* Slides of the 
blood mm sai® on the night of th© E2at, and fr<^  the heart 
felood of the dead hIrA m ths SSrd# All attests ,gaw nega-
tiir© wsalts. 
Bird 8 was ©3^ s@d to ultra fiolet irradiation for 30 ain-
ut«® am August IS^  daring its beginning infection* The treat* 
immt m« repeated m. Sept^ er at the crisis of the second 
rQiap«.. this t.r^ t®eat neither destrojed the parasites al­
ready 'iM the telCKid -nor tamwad the produ-eti-aa of a new ©rop# 
lE the latent ferioi, «m 26, the hird reeei^ ed 1 c.e, 
of noraal horse serm Into the leg. miu* Daring the saas 
period, on Fefermry I# a S5 minnte exposure to ultra Tiolet 
was gi^ QS# fh© bird relapsed m 'the- Sth.» One e.«.e. of IsSOOO 
solution of adr«ialin was inieeted into the raasele of the 
breast m lehrma-ir 16 •» AH attempts resulted negati-^ l^y... 
Bird had heen in a latent period since Mo-n^ er 22. 
iTm laanai^  S*14^ , in©insii?te,, it reseifed no food in the hopes 
of provoMng relaps© through ge,jQ@ral body wealcaess. This at­
tempt ms mstteoessafel# On January 26, 1 e*o.» of norml horse 
se<nm was injeoted into- the 'Win of the leg# 'The bird tois ex­
posed to mlt»a idolet light for- 35 minutes <m Fehrmry 1* One 
e*c. of a IsSOOO solution of adreaialin was injeoted into the 
breast on ^ bruary 16« 411 atteapts resulted ne^ atimely* irhe 
feirt wa# Isept mier •obsermti-on wtil Jtia© 31 without furtiier 
eTiime©. of r©laps@« 
BiM 23, in a cbroaio •period.^  was giTea a 1-1/2 o.c.. ,1a-
Jeetioa of a IjSOOO solutioa of ai-reaalia oa July SO.,.. July 
B4 this hix>4 was foiarfL to h& im relapse. It is thoi^ t^ that 
tM:® r©.lap.s« mm aot praa»©@t fey -Qi© airmalla, .sine® It did 
•not mppmr until th© mh day» 
Bird SO, i» tfe© olirmio stag®, was gtirm a 20 minut© ultra 
fio.let @xpo#«TO .oa Soir®ab©r SS. Fif® day® l.at©r th© iai^ etim 
hmmm lat©at# Broa Jaaaary 1-8# iaclusiTBt tii© bird was aot 
Oa Jaauary 20* 1 s#e» of ao^ ml horse aerua was iaj©et®d 
iato the Oa .January gS* 3/4 'O.o* mm ia Joe ted toto 
the lag miM* Oa fefermry 1 ultra -riolat light ©xposure ma 
gif#a for BS miaat@a» 4a lajaotioa of 3/4 c»e. of liEOOO so-
lut.ioa of adreaalia im® laade iato. th© wia-of the 1©€ m 
Foljruary §.» At the 'teaginaiag of thia- iaji©o.ticKa the bird. ha.d 
a rapid heai't b@at aad mm gaw sigas of distress.# The ia-
J.©otioa ms. stopped for a t.ia© aad thra ©oatiaued wry slowly.,. 
wh@r©apoa the bi'rd mmm€ to racowr* Whoa it was plaoad ia 
the O'Stge it iM®dlat®ly to. r@gar^ itat@ fo.od suad T&mim€ 
staadimg upright, with di'ffioulty..* At .5:30 p»m« th© bird sens­
ed .abO'at aossEffltl., btit on the following moralng it was dead. All 
@tt#^ te to iadues. ro-lapso ia this bird resulted aogatlwly# 
Bird 31 was giwa ultra Tiolot troatnoat for 20 Mautes 
OB Hot^ ber whil® ia th© .latter part of the ©hJ^ aic 
period. .Jaaaaary 1-Q' the bird was teopt oa a stanmtioa. diet. 
tae-lialf e.e. of kora# aerm was iaj©«t©4 la to tlie breast cm 
3faaaarj 20, oM cm g3, mm e*e» ma lajeot@d into tbe 
mtm '©f tli© l©g«. Aaotker 11-g i^t -©irpasur© was gtimn for 35 
mtm.'^ M m Fetetarf .3... Ou Befermrj S.g, cat© e»o» of a 1:2000 
i^Mtloa of airaaailE wts iaj@ot®d lato tb© leg -^ rola, f!ie r«-
sttlts of thia injeetloa w@3» ««fli the as tlio»© reoorisd 
for felri ©xeept that l&is bird dl©i withto BO miautes after 
tixe |ii|«#tioii ma ^'ompletid. a^ars were mde sosbi after th© 
dafttb of tJie bird... Ail attesipts i^re aegatlw r©»tilts. 
Bird 3t mm S#tJested iato tli© %r@ast with 1 q^q* of horise 
mmm^  'oa jaa»rf" S0« to lE4#stim of 1/2 C'*e« of the sajse 
s@3?w ife» gifea la.to the wia of ^ e leg m ^mm&Tsr S3. On 
WBhrmsff 1 aa exposwe to mlti?a. -violet li^ t ms glirea for 35 
almtet* Oa .feferimr;r 16 the Mard. a^ e^li^ d lato its breast 
OS© o*e« of a Is SOQO aaalmtie® of a^ eaaalla. AH atteaapts 
gaire results# fhe bird reisetlaed ,ia, this latest 
Iteriod «tll ^tjse 1, «lt@a it w&B drofped from farther oljserra-
tloa-. 
These data show that the pro f^oisatifes of relate ia time 
aalaria will mt induce relapse la, H* #olmbae iafeotioas.j 
«d,al®o, that the aoraal lafestlm is not modified by these 
a,geat®« It is ij«deret0*»d, that thej do aot •sfeow ai^ Ma® la 
regard to the asesEBal reprt^ aotlm wlthia the laag» whl<di 
mm -aot he »asttred 'Isy this selfeod. 
•48-
to Trmsier the Infeetioa hj lajectiag 
PatarasiMisei Lui^  flssme 
April §8 liit^ s 48 and SO had may yo^ g gaaetocytes In 
tii^ lf Islood.. fhese teirds mm killed and th© l-yoags 
sef-a«t®lf M aoiml mlia#. Bird g7 was itt|®et#d with., th© 
m%&T%&X from iiird 48# Bird MB »3 iaj#©t<©d wit^  the saaterial 
fro®>lrd §0* Slid®# wr© aade dail^  aftsr th© first 10 da^ s 
vmtil imm X* th#r@ a© @¥id©ae© that the iafectloa had 
Mm tmii«f«r©d* 
l&r ^  tolrds and .12 -imm lib©m.tlag wmnj .aaall forms 
.tato th® %lo©d,* Thmm birds w©r©. killed, aad th© luag. ]»ite:riai 
tr®at«d mm w&m l^ »©rited Birds 3S aad it iwr© iaieo-fced 
with tk© laaferlal froa birds 8 and 12.» respeetiwly, Sll.d®» 
were tmSm &llr after th© first 10 da^ ® aai., oa I&y 24» bird 
SS- «©• f»md to im* m li^ t imf©eti-oii.^  Ifumber 1^  rmalaed 
ii©^ t.|w mt.il S, at whleh time it was dropped fro® 
Meerdijog to 0*H@k# (19.30.)., he ms, abl© to iafeot th© 
•Galifomim fall^ y ^ l^ il with E^ a^imrotgaa loghort^  o'Rok© 
by mlcisg am iaeialiaa la the -iraatral body wall of the aoa-
iaf^ ttd b-trd^ , aad tato -taiis is4si@ioa plaeiag th© liiag.S' 
freshly r8TOi»d fmm a bird ia ©a aeat© a#tlTO stag© -of th© 
dls@a®e» The w>im€ li©al©d la fr<m itire© to foiir days, aad, 
@a. the thirt®®Bith Mw* gam©tQ@yt@e appeased ia th© pQ.rliai©ral 
bl<N3d.» 
With this, worlc ia aiadj. It was d©©id@d to try- thi.s sais© 
of tHe pl^oa,. <»ei July 
birds mmibmm M- ast iS wmm fooafi to %& mrryisg fS-lOO 
fmm ,piE3m»tt#s for ©adli 10Q0 yomg pigeoiis,,. 
t© fm& #r<» •&© #ise&s®» mwm selee^tsd and operated 
as^ r^tiag to O*R0iiS'*s Birft 2% the Img 
ftm Mri Mri. SS t&e liiug from Mr<t 3.g. On tli© 
fcjilowtmg fey bo^  bis-is s«®©i ill at ease aai 
staaiiag tfer@ugl^ ttt tli® tay^  Heifer of the feir4s took foM* 
f&ere mm little ^ am@® ®a %e third «ay# On the fourth Say 
the woanas hai apptrently l»alei m& bir4s se^ ed about 
momal., :^ .giaa.i®^  on tlie tenth toy after the operaticm, 
-were telly frm ••m.&h bira ttatil Sept^ rtoer 10. 
la#h slilt# -mm- emalsM for at least 15 siinia'tes,^  btit no 
gg®eto©yteii wr® mmw: fh© experi^ Kttt mm eonsidered m* 
.Kieeessfml after Sf -feys^  
fhese iata- that it is poisslble to transfer an ,ia.-
feoti^ m of J* mMAm: W iajeotiag ocia«iniit@t 'lu^  laaterial 
frca infe©t#t biri#, btit». siaoe it ms poelti-*® in <mly one 
ottt of fotir of ^ e mmm tri@€» it eaa not be reecsimended as 
m rontine pr©eei«re.» 'Th® m&mm or failwre of the ©'xperi--
mat is mi^ mbteily lintee^  up with the state of the infeetion 
in the :«©rifl^ 4 bir4» 
AttMpte to Tmmtmr the mfeetion to. Hosts 0^ .er 
fkm the Pigeon 
It mm- mmm by the witer (1931) that the monmii® •do'«e, 
jacroiira iso«ld mirf® m the hast af 
th» yig©oa Hfm Brntt' iX^ Zl) show©i that E. gaoeharoTi of 
the aoaiaiag aoii^  sould be t3:mjisf©r3?®'a to the pigeoa Ijy tha 
:mm- 3Ki^ » B#ea«se ot ,fa©'ts,,, ana haeause it wo^ uld have 
m lataifeatliie '©oapt-ailaQa t© tollom th® cmTme of the 
iiif^ etion i»' the cto's®,,, it ms fiaci^ d to try to^  infect the 
.mo-ijjmias witfe tha •Hae^ o-protatts of the plgaon, 
Oa fatoras^  fi« flia®» tham^ t to ha iafacted,, war© 
plaaad iia. tha mm ^Ith dove fha flies liirad oa this 
hi5rd far »re than 30 daya* Slidas wem mde awry other .day 
after tha first BO days mtil April 34^  with eYidance of 
iafestiaa* %^h slida ma amaiaad for 10 fflimtitaa or more*. 
Si.aaa %.ta hird di-d aot te-ooaa infaatad., it was thoti^ t that 
p-aaaibly th© fllaa- w<&m aat lafeo^ tad at the hagtaaiag of the 
a2;pari»st.« la the two followiag aaqjarinaats control birds 
war® msad.* 
fwaty-'^ a fliaa wara raleasad ia the cage with doire S 
m April 1« l^ aaa fliaa had haaa cm aa iafestad bird for 13 
daya^  and mm than traaaferrad to aontrol pigeon nuinher 48 
whara thgt.y ,r«Qiaiaed for IB hoiwa. on April 2B the pigaoa was 
fomd to ba haafiiy iafaatad with jQWm gai»tocfyt@a.. The dofa 
was laadar •Qb.aarfatioa \JEatil Jima 1 «lth ao airidauaa of iiifee-» 
tloa.» 
Afril ^ O' fonrtaaa -flias. w®m ralaaaad ia the aage of doira 
4- fha» flias had 11 wd m. an iafacted pigaon for 12 days 
matd m- tha aoatral .(a^ bar gf) for 12 .hours*. Pigacm 
-SI-
E9 kai m-W jomm paras ia tlis blood <m Ifey 19. I'Jte dot© 
Tmmtme^  aegatit®- to itif#0tioo mp to Jon® 2^  mt whicli tin® it 
was. tropfsd fitter 0bs©-rmti^ » 
A2?.a#© anS otoiNg T&p^r%m& in H&eiaoii.rot©as 
t»aasai:s'stc»i 'by cE^ atiatitiaig^  iaf©-o-t©.4 fli«s in aaiml ©alia© 
muA ia.4©0tiag tte mt®.rial int©' .a a^ s^ sseptibls birt^ . Ta.i® 
mm t^ i®d m Sow B». fwaaty fli©S|. too-ani to hat® 
limt- fof mom «Mm two m a -^ msitizM pi^ on.,. wm-rm 
plaeM m •.8©at:rQ.l pi^ 'On, aasijf©? -34* This bir€ was found to 
be inf©.et@t 30 days &t©y. Apafil gf the timaty fli®.s mite 
nmsi^ nutm^  in -aQiiial -saline ottmic the removal of the wings 
aa4 legs.I, Ths 3 c..e.« ®f iBa,t©#ial w&m iajeated into th© 
ter©a.at of dow S*. fhis bird feil©d to stesw ©tlden#© o-f in-
fa.tsti<m mp to &* at ii!.i.©h tisi© it «,» dropped from 
llirther stndy. 
fhe foregoing ex|j©ri»eat» show rather scmolusiWf3^ - that 
the il&.©TOtrot^ w Of tb© pigeo-n -<ian .not be traassiitted to the 
mmmim. dow.« 
D2sc®si(M mD zMsmpWATxm 
la 'ttiis ti.® eo«rs» of 1&© bagiBaaiag Wa@w&protmB 
in @l©ms ms. 4@t®ral.m©4 for eompayi-son 
wltii tim mXmpm4 imf#et4<m - if nmve shown 
to ©xist.. fte iiiitiai .ptes© of aa iasf©€ti<m lias oertain 
mm 02f i®«s 4@fi»i:t© aita3eao%®risti©s. Fiaps^tj^ th@rm is m 
psrioi of trm 2B to 30 Says, extffnaiag from tli© 
©xpodttre of ti© pigeea to tit© infooti'ir© t>it0 of tii© fly 
mwrn* to th& first- appaiafano© of t&® 
jmag. gaffltt#©ft«a M tii# feloo4-.» fliis p©rio€-», as 
is «sli laaoMii.t is ^ ssod .ia thm oapillariss of the limgs 
whor© largp .eotoiaoa'ts m& fcatmoi* Ui>oa tiie raptmm of the 
s#Maoats th© siattt® ri^  ^afsi gsrotooyt^ s iamd© th® 
«rjtlirooft#s is tli®!- imf- fe® fom4 ia eiroulatiag 
Wtoo4* 
SeoQiii, tlisr© fozio*s *^ 0 aotite pMso diiriag wliii^  thsre 
is a ooatimtiTOi- ^ posiiotlfti of tkos© yomg. foras-.wit^  emi'S®-
t«@at aeMMiiatioa fe tii© hXmAm flier® is a wiOe "variation 
mmm ia tl@ mai^ r of i^ rasitos tliat aaj acoaimlat® 
in tii© tertag tfais porio^ as aay b© s@«ii frcaa Fig, 1. 
Bat as to Aat is msfoasifel© for this differ^ aoo is as yet 
aaa#t@«t»Bl# If the pai^ sit« aoeyayOat© to saoh a a©gr@© 
that p?a0ti«a2J.f «®# tfeirt of tha o#lls ar© parasitisse^ i,, the 
iJif#«ti« jmy Mmm pathogsalo, as ommsm-& M the oas© of 
hit4 IS. If th@ of jarasltis©# ©oils ao#s aot peaeh 
saoh a hi^  fo-ist, an iaf@otioa eas h@ aia^ os®4 ooli" hy aa 
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T&b. tM.T'S. Im. til©' atirlJig wMeli the papa-
sttsii spr© lupitly kiia.®a off la tli© blood., of those birds 
f@r *M©h iaily ptmslt® ©omitsf wm& md& Mitring the beginning 
saabiEm S aat gs w&wm able to the parasit® 
»ijab«r in- the bloQi a X&w 10ml ia about 9 days, while 
bir^  15, with a iaf©®ti<m# rmquir&d 18 ^ ays to reduce 
th© fars^ it## %0 mbomt th® msm mmtm From this it is seen 
that the le2ig,th ©f th© p@r,ls4 e^ f crisis is IJtolted <mly by 
th« tl»^it- 'takes th©- i^ra^itiaidal m & i t m t m  to kill o f f  
th#':ptraait#s %m a lefel* 
Fourth, a i^ riod follows the arisis djiriag which 
mXf a. mmp^emtimXw fm parasites ar©' tc 'be fmmd in the 
bloot, fhere is a wlie mriati^ ia th© length of this period 
@f the iafecti^# M birt S this period had Mrdly begun be­
fore it was imterrmptei by the productloa of a mm crop of 
gaaetosyte#. la other birds i&e oomrse of the ohroaio jtoase 
temiaated .MatwraHy withoat i^elapse# It is -Mioiitsht that 'at 
this tia© the paraBiticllfel seohaoia® is of low iat^sity, for 
'ia all birds,@3i«i'e^t %»!».„ yo«ag paomsites,, "tedlcatiag relap'ses# 
appearM ia the blood dwiag this pha.ae,: 
fifth ».• ia s«e cases the chro&ie phase pas.^ -® alsiEJst iia-
perceptibly omr iato th© la'teat pha'Se-,. dur'iag iMfliich ao pa.ra-
site# are ob^ermble im th® blood. Of the elsTea birds mder 
obsentetiott, c»ly t*o passed iato a lat^t phase dtiriag the 
begiasiag iafectim. Birds ts aad SB had lateat periods of 
? aad 10 days,respectively, before th# beglmiag of the first 
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M also, res.pcmst'bl© to tlie papa*, 
sitisitol m&h&nlm is mt 1m 0p®.imti©a by the b©-
giimiilg. one®' -tkis is 4etelop©-d., it aots 
is a mmmt tMt a© 3?©lapB# is abla to. pro.diio© a« high 
s ptwisit® essttat a,s tine b^ giaaiag phas© at tSi# inteoti^  
{wm. tig* f)# it ©«tiaitt@s its of©»tticm m @ffeetlt©ly 
that »s't ®.f the .s*i©®®®ti"3ag, r@laps©s a»e fttrther- deo3*easM 
in imt««isity of gsai©t®©yts prMastion «atll the iafeotion 
disappears... Ettiriag th© 4f r@laps@s ©bserred, it was only 
rarely that 'm>m ^ aa m® pa»a®it© was foimd within a single 
e@il, althoiigh this obsersaticaa was f^ tnently sade toing 
th# begiaaing iafa#tioa.» fh© passible explanatltm is th# de-
0aE'@a®ed intensity ths infeotioa, fhe laek of periodioity 
of gasstoeyt© p:Eodu®tl^ is ®t^l3^ t:m© for the aent© phase 
of s^lapse'# althowgh daring irelapse there ms a slight ten-
itesy for a 'gmmtmr aisber of parasites to be giwn off dwing 
th® aoraii^ :. fhis phase of rela-psst: lilee the beginning p^ ias©,. 
shows ©peat differsaoes in th© S\spatioB of the period of pro-
daotion of yoimg ^ aaetooytes, which taried frm on© to ©leten 
.iays.» 
f!he .third period.^  owisis.* g&ows no mrked differenees 
the ..sa»' ,p^ s0: of -tti© beginn:iag infeo^ tion. That i.s.», a 
bird hamng a 'Will, awteer of parasites in th© blood at the 
S'eart of this period will be able to r«aow «iea socmsr than 
one having m iafeetion of twioe th© intensity* 
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t&©r mmm- :Jast hut mtme' reiaps# not -oeetip dttriag 
tli© »e§i%lw ,p0'ilM, -Kier© is ao m.j of d#t@mialag wlistliar 
til© %i?€s tei ©««^ l»t©l.y mmmmdy m m-m ia a prolciaged 
A& ms polat@d omt ia the discassimi of tMs 
phase Off tlie ^ egiimijjg i»f©etlc3ii,,, tiie .l^ esi#taEiee mec&aaiaDDi 
is •fought t© Mm pB^sistei aftei*- the rffiwml of the 
sit«s^ : laliiMtlas t&r m Img as. 72 in 
toiled 4. of tSi© diff®t^ ®iie© ia the iatern^ ity of I3ie 
imsistaiiee »<s&aai3Ki, %h@T& Is so peariodieity of the relapse. 
iai att«ipt0 to relapss hf artificial moaas ga"9© 
nagatiw,reselltfi* fbese a^ ats did aot kill thm parasites,. 
fo% if thmy ltad:>. all, the Mrdg m>«ld liaf# eompletely re.co-^ r^ -
#d fi*« tlielr .iai@®ti^ * Biri» 4, and S 3?©laps©d after 
tiiej imM immm- to all t&e a@©ats exoept starvaticai, 
aad Ijirds § airit M- reMpped attmr tt&f imd rB^ eimd some of 
th^ . pro^ omtims* It ifoiild m&m tMt t}]^  pro^ roeati'ves tailed 
to pmdnm- mMpm b&mmB wsr© not at>l® to lower the 
to a poiat A«r® the parasite-s oould agaia accum-
lat® ifl tlio tolood. ThB. mmm 'wtmm feirds failod to relaps® 
mttm SO mm profeafelf dw© to l&eir r«eo^ ry fro® 
tli© iafftetim* 
•a# att^ pt® to tsssatsf#^  th© iafeoticm fey ittfooting 
o.i*ii»t@t laag' ti«i« f^ m & para»itl.!S0d bird to a &ub^  
##ptl%ie mm 'res^ iltiat poaiti^ ly i», oaly os© case, Th®.®© 
varyiag r@«alts: are., m dotfbt». due to tli© stm^s of the 
seiii80g@m<»» ©y®l« in tim limg at tlj© tisss- tfe© ia|©ctism 
wa# sa4e-*. if msm th^  ©cJiisscmts are about rea^  
to l>«Bt at tije time tlie Xtiag is to|©«t©d*. & transfer of 
iiif«®ti©tt. |jr®bafely ta&es pla.06« If the iKjecticm irns® mad# 
at aay otMr time turiiig tiie asexual th© infaetitm 
•ai.slit &&% tafe® plMm*. fh© tmasfer of t^-e lafe^ i-tioai by 
pr^ fiottsly t#«erib©4, .ii4 mt gim po.s~ 
itt-w® result®.# i^obably for me B&m rmmom' as ahQ-m, 
althorngt it plalaly timt the pamsitos wo-uld haT© a 
aaeh more difflisiiit tim to ©ater the blood stream by this 
aethoft than b^ the iaieeticm of Uie loaag iireetly iato tk® 
br®a®t It is hofM that farther work m this phase 
of the Efe^ aojerot^ tts problem will remit iM a simple imthod 
of tra»«f©rriag -©t# ittf@®tioa from m® bird to aaotli®r with­
out th;e aid of th© pigi&oa fly* 
All att®^ts to ixfoiuo# the iafoeticm- in hosts oth.«r 
than the pigeon failed* fhi^  was not -altogether sarprisiag 
mSMm thera is Icaowa to bs a hi®h dogre© of host speoifioity 
mmmg mm Qf ttte Ha«io^ orldia« Hmff MS31) m.s abl© to 
proitto© m. .iafeotlOR ia tiio pigooa with E* mo^ aTOyi of th© 
do"». The witer wmm usable to obta:..in m iafoetloa la tli© 
mowntiag. doir© with H# .ooliu^bae .from tiie pi@eoa.» These re­
sults show a high of .aatural iSMimity aaoaig doTOS 
to«rd tho Haeffioprotws of th® pigooa,, istiila tlie pi^oa 
s®6iis to laol: aasy appre:©labio iMiisity toward the Bao^ aK p^rotaas 
of Itio io*i* 
a©i'@ only two of coapXet© spcmtaneous 
mmmTj witli smbsetniest. swstsptibillty to r@-liifeietlo^ i 2^ -
port®€ (tetjtli fey Ser^ at atai B©^ »®t)* A good feal ©f slg-
nifleaas# say th©r®foar# be attasliai to History of bJjpd 
15 whieli te'i i?eeQip02^ @.« frm. m tef@eti0a -S aoaitiis. bef-co^  it 
mm re-Infected for tMs staSy. Th@ parasitielial mtthmtm 
Of^ atliig within %hB boty of the bird ©omM aot» therefore, 
fee' an antibody r©%«ttoii slae© aatlb©4ies tend to TmmiM -in. 
the bXa©.-d aM pre-te^ ct ^ galsst'.;'«bseqmeat iafeeti<ms. It 
TO.eiag.'TOre icjgioal t& ^ fpose the meehaai^  to be a sellular 
i<e-sp-cms® 4iak#fi mp irith the. imTms'e^  aetilftty of the m-
•erophages.,. &s ms reesatly shoiBa t# be tame far ffiala.ria ia 
the oaaitry isee Cnmtm ant Taiiafer^ j, IfSl). 
•Ho' esrperii^ at-al -att^ SQSt ms -jiafie to show 
•that ,.a birt earryiag a ehroaie ©r a latest infecticai is Im-
lasiae to & .msper-iafeetioJiji although -ooatiiiiMl exaiaiaatiaii 
#f the bl©©i &t |>igeoas kept in ootes heavily iafested with 
prison flies geaerally shows #aly om growth stage of the 
geaetocsytes for a eoasiderable Itoagth of tiae. If the birds 
•mTB mt immmm to- :sttper-'iafeetioa,, all -of the grewth -stagea-
owght te b© ia the bl#©-4 at -si^  gi-^ ea tlm^ ..- Sea^ eat aai 
Be^ uet mXso. ree^ ogja-t^ ft m pmrnmi-ttm. to super-iafeetioa when 
they wrote-: "Aaeme relaoetilatioii- a*e.tait possible*'* 
,fhe werk of Gisgrleh {X9Sg) aafi others^  oa t^ : aalaria 
.0f bi2€-:s, ©ffer-a'a elose-. -i^ rallQl to the &ets preseated 
fOT tM© olt#B t&e case of a oaaary» 
ttm tmm •elcmmtia inf ©^ t-tcai f&w abamt a ^ emx^ i^eh. was 
t&m& t!0 at tfe# ©ad ©f tMt ti]^ « 
Tits saa© bJjrt 'Mtm slioife  ^a p«w®itism towmSL s-aper-iafee-
%tm wl"tit the amm- m^ m^ m MfiMg l&%mt s^ iase of tlie 
•*6S-
COM(2.«SI0WS 
WBmmmmMmm- Is -•fe© "ml-M aaae for tke 
©f tte ^ igmm aat It sliould b© ao« 
%o Emm^' iMm» 
2, fit® mtmpal eomrs© of t^ e eo®^ 3.®t© Hteefflsprot^ us 
,tilf#ett^  Sa pigeon kms hm& sMMmd smA d^ serlbet,. pa3> 
;ti«tilai*3y s®  ^mmmtmmm md oteimat®? of yelapen. 
S, maml»Kr ©f ^ I»slt#0 at %tm peaJs: of th© beginning 
attael: aad th# rat© of testmotioii turing th© orisis 
ghow® gr«a.t mnatl-eai amoag- iatlYtlml "biris, 
4# fh® «(3£|>@rt»«©- with <m© biM lmii<iat@s that h©afy 
iafis©tioii» with • this aay b© patho^ alo., 
§* «^3f# 1# ao ©f ga^ tosrt® produQtlcm, 
although tli©»^  mm t@ b© mmm #Tid«ae® that a slightly 
'gr®at«r awb@r ar® gHwta off totag. me momiag, 
S« fh© l®i3^ th of bogiimteg ant ssalapssed iiifeetions is 
thought to b# eontitlcaiM hf th© rosistaae© aioQhaaiaaa opar-
.atlag wtliila th® •boty of tm Mt&.» 
ft '3m%X i»ab#ifs of .poMtooyt#® may persist in the 
blood foa? f3?cm If to '©8 §mjBm 
0». a®ljig:s#s ^oeotir with Irpegalarlty^aiwl aro to 
be afegariiat as ©atiraly tlstlaot frerni possible parlMiclty 
of sparatlatl-esft or amf oth«-r oyslloal 
9# fh#3?« is a wl4® m&m- of •friability la the imtmsity 
of tha 3mlsi»iN8^ t ®® iatermls h&tm&mL tlias© 
raiapse#* 
S'iaee ttmm i© mo p®rto€ie.ity of relMpm^. the Ttg" 
of ^ ©lap@® is iisld te l>© lia^©d mp wl.th tii© aotlTity 
of tii© :r®@i®taa'@©. lihma. this ]®B-e3iaaim. is opexat-
in# at a 2.®w leim-l.,: •r©-l3,p-s@s "mj o<3Cur« At any otljsT tiiaa 
tiaey 
' X X m  Wi#© -la the & t  sua<s©ptlbllity 
tc5 til©: %ufm&%ion mm fomd to- ©xist, a© ims 
sfetcwffi hf a qmatitatlf© 'Stiid^  of-extead^ i iafeeticaas la two 
Mrfs. 
2.21 A my im&-Qrmr ts^m. aa iafexsticsa# Aftormrts 
it is mswpti'fel© to ye-iajfeetlcm* f-ii© lieairiest iofeetim 
s.tiii'i.04 'mm ia m toi^t @tx aoatlis after mpmlmmmB 
T-m&mwfrn. 
15« B^ Jteipse- In ite-€@gi^ ot®m# imffrntlcmB oaa ayot 
he tmSMmM fey wtttft&iMX •|^ 0VQ^eatl'«®:s as- aftrsimliB-, 
nonaa,! howm »©naa# ultra iriolet 3.igpb.t,„- m staafmticm# 
f 
14* of iafeistion far®® cme bird to mo%h.&r 
fey ia|@©-tiiig-parasiti2&d liiug tisgsie- was fomd to "b# possible,, 
femt itopraeti^ bt© a# a romtin© pro^ edtir©* 
IS* Moamteg fSoiPSS' {-Zeaaitera nacroura oarQliaeasis) 
are mf% s^t^ t^ibl® to Itesia^ iBriflmis eolat^ e of t&e pigeon-,, 
aXtimn0i tliey mTm. as fa^ orabl© Iio-sts for tht# fly ipeotor. 
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